or DNA-protein duplexes. The antibodies in turn may be labeled and the assay may be carried out where the 
duplex is bound to a surface, so that upon the formation of di:q)lex on the surface, the presence of antibody bound 
to the duplex can be detected. 

Gene expression, alternatively, may be measured by inmiunological methods, such as 
immimohistochemical staining of cells or tissue sections and assay of cell culture or body fluidi;, to quantitate 
5 directly the expression of gene product. Antibodies useful for immunohistochemical staining and/or assay of 
sample fluids may be either monoclonal or polyclonal, and may be prepared in any manmnal. Conveniently, the 
antibodies may be prepared against a native sequence PRO polypeptide or against a synthetic peptide based on 
the DNA sequences provided herein or against exogenous sequence fused to PRO DNA and encoding a specific 
antibody epitope. 

10 

r' i; 5, Purification of Polvoentide 

Fbnns of PRO may be recovered from culttn^ medium or from Iw If membrane-bound, 

it can be released from flie membrane using a suitable detergent solution (e.g. Triton-X 100) or by enzymatic 
m cleavage. Cells employed in expression of PRO can be disrupted by various plQ^sical or chemiad means, such 
i y 15 as freeze-thaw cycling, sonication, mechanical disruption, or cell lysing agents. 

J7i It ^ desnred to purify PRO from recombinant cell proteins or polypeptides. The following 

- procedures are exenq>lary of suitable purification procedures: by fractionation on an ion-exchange column; 

ethanol precipitation; reverse phase HPLC; chromatography on silica or on a cation-exchange resin such as 
y DEAE; chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for exan5)le, 
|i^20 Sephadex G-75; protein A Sepharose colunms to remove contaminants such as IgG; and metal chelating coliunns 
1 1 to bind epitope-tagged forms of the PRO. Various methods of protein purification may be employed and such 

methods are known in the art and described for example in Deutscher, Methods in Etizvmolog^/ . 182 (1990); 

Scopes, Protein Purification: Principles and Practice. Springer-Verlag, New York (1982). Tlie purification 

step(s) selected will depend, for example, on the nature of the production process used and the particular PRO 
25 produced. 

E. Uses for PRO 

Nucleotide sequences (or their complement) encoding PRO have various applications in the art of 
molecular biology, including uses as hybridization probes, in chromosome and gene mapping and in the 
30 generation of anti-sense RNA and DNA. PRO nucleic acid will also be useful for the prepairation of PRO 
polypeptides by the recombinant techniques described herein. 

The full-length native sequence PRO gene, or portions thereof, may be used as hybridization probes 
for a cDNA library to isolate the full-length PRO cDNA or to isolate still other cDNAs (for instance, those 
encoding naturally-occurring variants of PRO or PRO from other species) which have a desired sequence identity 
35 to the native PRO sequence disclosed herein. Optionally, the length of the probes will be about 20 to about 50 
bases. The hybridization probes may be derived from at least partially novel regions of the full length native 
nucleotide sequence wherein those regions may be determined without undue experimentation or from genomic 
sequences including promoters, enhancer elements and introns of native sequence PRO. By way of exan^le, 
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a screening method will coiiq)rise isolating the coding region of the PRO gene using the known DNA sequence 
to syntiiiesize a selected probe of about 40 bases. Hybridization probes may be labeled by a vitriety of labels, 
including radionucleotides such as or ^^S, or enzymatic labels such as alkaline phosphatase coi^led to the 
probe via avidin/biotin coupling systems. Labeled probes having a sequence complementary to that of the PRO 
gene of the present invention can be used to screen libraries of human cDNA, genomic DNA or mRNA to 
determine which members of such libraries the probe hybridizes to. Hybridization techniques are described in 
further detail in the Exan5)ies below. 

Any EST sequences disclosed in the present ^plication may similarly be employed as probes, using 
the methods disclosed herein. 

Other useful fragments of the PRO nucleic acids include antisense or sense oligonucleotides comprising 
a smge-stranded nucleic acid sequence (either RNA or DNA) capable of binding to target PRO mRNA (sense) 
or PRO DNA (antisense) sequences. Antisense or sense oligonucleotides, according to the present invention, 
comprise a fragment of the coding region of PRO DNA. Such a fragment generally comprises at least about 14 
nucleotides, preferably from about 14 to 30 nucleotides. The ability to derive an antisense or a sense 
oligonucleotide, based upon a cDNA sequence encoding a given protein is described in, for example. Stein and 
Cohen (Cancer Res. 48:2659, 1988) and van der Krol et al. (BioTechnioues 6:958, 1988). 

Binding of antisense or sense oligonucleotides to target nucleic acid sequences results in the formation 
of duplexes that block transcription or translation of the target sequence by one of several means, including 
enhanced degradation of the duplexes, premature termination of transcription or translation, or by other means. 
The antisense oligonucleotides thus may be used to block egression of PRO proteins. Antisense or sense 
ohgonucleotides further comprise oligonucleotides having modified sugar-phosphodiester backlwnes (or other 
sugar linkages, such as those described in WO 91/06629) and wherein such sugar linkages are resistant to 
endogenous nucleases. Such oligonucleotides with resistant sugar Imkages are stable in vivo (i.e., capable of 
resisting enzymatic degradation) but retain sequence specificity to be able to bind to target nucleotide sequences. 

Other examples of sense or antisense oligonucleotides include those oligonucleotides which are 
covalently linked to organic moieties, such as tfiose described in WO 90/10048, and other moieties that increases 
affinity of the oligonucleotide for a target nucleic acid sequence, such as poly-(L-lysine). Furflier still, 
intercalating agents, such as ellipticine, and alkylating agents or metal complexes may be attached to sense or 
antisense oligonucleotides to modify binding specificities of the antisense or sense oligonucleotide for the target 
nucleotide sequence. 

Antisense or sense oligonucleotides may be introduced into a cell containing the target nucleic acid 
sequence by any gene transfer method, including, for example, CaP04-mediated DNA transfection, 
electroporation, or by using gene transfer vectors such as Epstein-Barr virus. In a preferred procedure, an 
antisense or sense oligonucleotide is inserted into a suitable retroviral vector. A cell containing the target nucleic 
acid sequence is contacted with the recombinant retroviral vector, either in vivo or ex vivo. Suitable retroviral 
vectors include, but are not limited to, those derived from the murine retrovirus M-MuLV, N2 (a retrovirus 
derived from M-MuLV), or the double copy vectors designated DCT5A, DCT5B and DCT5C (see WO 
90/13641). 



191 



Sense or antisense oligonucleotides also may be introduced into a cell containing the taiget nucleotide 
sequence by formation of a conjugate with a ligand binding molecule, as described in WO 91/04753. Suitable 
Hgand binding molecules include, but are not limited to, cell surface receptors, growth factors, other cytokines, 
or other ligands that bind to cell surface receptors. Preferably, conjugation of the ligand binding molecule does 
not substantially interfere with the ability of the ligand binding molecule to bind to its corresponding molecule 
or receptor, or block entry of the sense or antisense oligonucleotide or its conjugated version into the cell. 

Alternatively, a sense or an antisense oligonucleotide may be introduced into a cell containing the target 
nucleic acid sequence by formation of an oligonucleotide-lipid complex, as described m WO 90/10448. The 
sense or antisense oligonucleotide-Upid complex is preferably dissociated within the cell by an endogenous lipase. 

Antisense or sense RNA or DNA molecules are generally at least about 5 bases in length, about 10 bases 
in length, about 15 bases in length, about 20 bases m length, about 25 bases in length, about 30 bases in length, 
about 35 bases m length, about 40 bases m length, about 45 bases in length, about 50 bases m length, about 55 
bases in length, about 60 bases in length, about 65 bases in length, about 70 bases in length, about 75 bases hi 
length, about 80 bases in length, about 85 bases in length, about 90 bases m length, about 95 bases iti length, 
about 100 bases in length, or more. 

The probes may also be enq)loyed in PGR techniques to generate a pool of sequences for identification 
of closely related PRO coding seqxiences. 

Nucleotide sequences encodmg a PRO can also be used to construct hybridization probes for mapping 
the gene which encodes that PRO and for the genetic analysis of individuals with genetic disorders. The 
nucleotide sequences provided herein may be mapped to a chromosome and specific regions of a chromosome 
using known techniques, such as in situ hybridization, linkage analysis against known chromosomal markers, 
and hybridization screening with libraries. 

When the codmg sequences for PRO encode a protein which binds to another proteui (exarqple, where 
the PRO is a receptor), the PRO can be used in assays to identify the other proteins or molecules involved in 
the binding mteraction. By such methods, mhibitors of the receptor/ligand binding uiteraction can be identified. 
Proteins involved in such binding interactions can also be used to screen for peptide or small molecule inhibitors 
or agonists of the bmding interaction. Also, the receptor PRO can be used to isolate correlative ligand(s). 
Screening assays can be designed to find lead confounds that mimic the biological activity of a mtivo PRO or 
a receptor for PRO. Such screening assays will include assays amenable to high-throughput screening of 
chemical libraries, making them particularly suitable for identifying small molecule drug candidates. Small 
molecules contemplated include synthetic organic or inorganic compounds. The assays can be performed in a 
variety of formats, including protein-protein binding assays, biochemical screening assays, immunoassays and 
cell based assays, which are well characterized in the art. 

Nucleic acids which encode PRO or its modified forms can also be used to generate eittier transgenic 
animals or "knock out" animals which, hi turn, are useful hi the development and screenmg of therapeutically 
useful reagents. A transgenic anhnal (e.g., a mouse or rat) is an anhnal having cells that contain a transgene, 
which transgene was introduced into the animal or an ancestor of the animal at a prenatal, e.g., an embryonic 
stage. A transgene is a DNA which is mtegrated into the genome of a cell from which a transgenic animal 
develops. In one embodiment, cDNA encodmg PRO can be used to clone genomic DNA encoding PRO in 
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